School financial education programs are often ineffective because the information they deliver is not relevant to imminent decisions, not understood and not reinforced. We present results from a field experiment in Colombia that articulates financial information to actual financial decisions. We randomly allocate 10,000 youth accountholders to four experimental conditions: i) twelve monthly messages with educational content aimed at helping youth determine spending priorities and using savings heuristics to achieve savings goals, ii) twelve monthly savings reminders which make savings goals salient, iii) twenty-four semi-monthly savings reminders and iv) control. Simple financial information delivered through text messages improves savings outcomes among youth. Consistent with a limited attention hypothesis, youth accountholders who received reminders almost doubled their total savings in their bank account relative to control accountholders during the twelve-month period during which we sent the SMS. The financial education treatment, in contrast, did not increase savings relative to control, suggesting that limited information may not be the most binding barrier that prevents youth from saving. Savings effects of reminders last even six months after youth stop receiving messages, the latest we can observe.
Introduction
Developing and improving the financial capabilities of the youth population is important. The growing complexity of financial products and the increased expectation of financial self-reliance in adulthood requires that youths have both the access and the knowledge needed to take advantage of all the opportunities and be aware of the risks the usage of the formal financial sector tools entail.
Moreover, studies have shown that people develop their stickiest behavior early in life and hence interventions during these first stages can be the most cost efficient.
Finally, recent evidence suggests that providing low-income youth with access to savings accounts may promote asset accumulation, enhance positive aspirations, and promote educational attainment and orientation towards long-term goals (Sherraden, 1991; Kalyanwala & Sebstad, 2006; Curley, Ssewamala, & Han, 2010; Destin & Oyserman, 2009 ).
Not surpassingly, efforts to increase both the knowledge as well as the access to the formal financial sector are increasing. Financial education is rapidly becoming a national policy priority. Over fifty countries around the globe have recently developed a national financial education strategy for schools and many others are following suit (OECD, 2014) . Similarly, governments, NGOs and private banks are searching for efficient mechanisms to increase the inclusion into the formal financial sector of the youth population.
The limited research to date, however, highlights the difficulty of improving youth financial capabilities through school-level financial education programs.
Challenges that these financial education programs face include the fact that the information they deliver rarely sticks because it is not relevant to imminent decisions, not understood and not reinforced (for a review see Hathaway & Khatiwada, 2008) . As a result, while programs typically show improved financial knowledge, attitudes and self-reported changes in behavior (e.g. tracking expenses) few demonstrate positive impacts on savings or other financial outcomes such as wealth accumulation (one notable exception is Bernheim, Garret & Maki, 2001 and Bruhn et al., 2013) .
At the same time, studies that seek to increase the accesses and usage of the formal financial sector face as a major drawback the scope for scalability. Most of the savings accounts interventions implemented to date rely on matching fund strategies whereby a sponsor deposits a dollar into the youth accounts for each dollar that youths save.
In this paper, we aim to experimentally test an intervention that jointly addresses the challenges of traditional financial education programs and of youth savings strategies by using cellphone text messages (SMS) with financial educational content and savings reminders. A number of innovative design features of our study make it a unique learning opportunity. The intervention is targeted to lowincome youth, whom typically exhibit low levels of financial inclusion and financial literacy (Lusardi, Mitchell & Curto, 2010) . 1 Unlike many existing financial literacy programs, our intervention articulates financial information to actual financial decisions. We conduct our field experiment in partnership with one of Colombia's leading commercial banks, which enables us to effectively measure how formal savings patterns of youths are influenced by different type and intensity of text messages, something unusual in the literature since most of the available research is based on self-reported savings measures.
The financial information content we deliver through cellphone SMS is aimed at tackling barriers that create patterns of behavior that are potentially timeinconsistent (Laibson, 1997; Ariely, 2008) . These barriers can take three forms: i) limited information (Thaler, 1994) , ii) limited self-control (Banerjee & Mullainathan, 2009) , and iii) limited attention (Karlan et al., 2011) .
We randomly allocate 10,000 youth accountholders to four experimental conditions. The first experimental group received twelve monthly financial education text messages in the form of nudges. The second group received twelve monthly savings reminders; the third group received twenty-four semi-monthly savings reminders; the control group received none.
The "financial education" treatment, which provides educational content aimed at helping youth determine spending priorities and using savings heuristics to achieve savings goals, is aimed at testing the limited information hypothesis among low-income youth in a developing context. The monthly and semi-monthly reminders are aimed at testing -with various degrees of intensity -the limited self-control and limited attention hypotheses. If time-inconsistent behavior in lowincome youth arises from changing valuations of present versus future consumption (i.e. limited self-control), reminders will not lead to increased savings. Reminders will increase savings if time-inconsistent behavior in youth stems from forgetful behavior (i.e. limited attention) (Karlan et al., 2011) .
We find that simple financial information delivered through text messages improves savings outcomes among youth and that message content matters.
Consistent with the limited attention hypothesis, we find that youth accountholders who received reminders increased in more than 30 per cent their total savings in their bank account relative to control accountholders during the twelve-month period during which we sent the SMS. The financial education treatment, in contrast, did not increase savings relative to control conditions during the treatment year, suggesting that limited information may not be the most binding barrier that prevents youth from saving. This finding is driven by lower account withdrawals among reminder accountholders rather than higher deposits and is, therefore, consistent with the idea that reminders help overcome psychological barriers preventing low-income youth from creating savings habits by bring savings to one's immediate attention and highlighting the potential reward (Oaten and Cheng, 2007) . Moreover, the savings reminders have a significantly positive interaction effect with age. This finding is consistent with the notion that development of the "executive function" capacity, which commands reflective thought and active decision-making and is a precondition to the development of skills such as planning, recognition of the difference between present and future or how to inhibit emotional impulses continues to develop throughout adolescence and early adulthood (Center on the Developing of Child at Harvard University, 2011).
These differential savings effects are long-lasting: six months after youth stopped receiving messages, those initially assigned to savings reminders still maintained significantly higher balances in their bank account relative to the financial education treatment or control groups. Importantly however, the SMS did not permanently reduce their limited attention. Youths randomly assigned to the reminder groups did not continue to withdraw lower amounts of money once the SMSs stopped being received. However, they did not increase them either allowing the difference in balances to be maintained. This in turn suggest that receiving SMS for a one year period is not sufficient to promote permanent changes in behavior and future research on longer exposure time may be interesting.
The results underscore the importance of habit formation in savings and how simple, cost-effective interventions can promote health savings habits early in life among low-income youth populations. The rest of the paper is organized as follows. Section 1 presents the background and context in which the RCT took place while section 2 details the research questions and how we address the through our research design. Section 3 and 4 describes the data and our empirical strategy respectively. Finally section 5 summarize our main findings and section 6 concludes.
Background and Context
This research project began as part of the YouthSave initiative. The YouthSave Initiative is a five-year project that aims to demonstrate and build knowledge on how access to savings products and enhanced financial capability may increase savings and assets, and improve the life chances of low-income youth in four developing countries-Colombia, Ghana, Kenya, and Nepal. 2 Despite being an upper middle-income country, Colombia has low levels of financial inclusion, particularly among the poor and the young. BCS offers two bank accounts for the youth market, Tuticuenta and Cuenta Amiga.
We chose Tuticuenta account holders as the population of our study for two reasons. First, the Tuticuenta account is more representative of the typical savings account available to youth in Colombia and other countries. Tuticuenta charges no monthly fees, no ATM transaction fees and no fees for online transactions.
Tuticuenta also has a very low minimum opening balance of USD 4. Cuenta Amiga, by contrast, is has a higher opening balance of USD 10, imposes withdrawal restrictions and charges fees for certain transactions. 3 Second, Tuticuenta has been in existence since 1997 whereas Cuenta Amiga has only been offered to clients since 2012. BCS salespersons are, therefore, more proficient at selling Tuticuenta accounts than at selling Cuenta Amiga accounts and, as a result, in a typical recent month, about 4,000 youth open a Tuticuenta account whereas about 200 open a Cuenta Amiga account. Statistical power and sample size considerations implied that only with Tuticuenta accounts we would be able to detect economically meaningful minimum effect sizes.
Research Questions and Experimental Design
In this study we causally address six research questions using a field-experimental research design: i) How does information that reinforces and is intimately tied to savings decisions affect savings outcomes?; ii) Which type of information is better at reinforcing savings decisions?; iii) How does the intensity of reminders affect savings?; iv) How does content or varying intensity interact with youth characteristics such as age and gender?; v) Do the marginal benefits of exposure start to decrease at some point?, and; vi) How long the effects (if any) last beyond the treatment period?
These questions are important for a number of reasons. First, most financial education interventions are not embedded in real financial decision making contexts. Our intervention enables us to explore whether simple financial information tied to savings decisions improves savings outcomes among youth. Second, we are also able to test whether specific forms of financial information lead to actual behavior changes with respect to formal savings. Specifically, we will be able to address questions about the relative effectiveness of different content, varying frequency and several temporal dimensions associated with the persistence and optimality of financial information. Third, it is not clear whether interventions -such as reminders -that have been successful among adult populations can be similarly effective among youth, especially because youth and adults' neurological processes differ (Blakemore & Chowdury, 2006) . Our project is, to our knowledge, the first to try use cellphone text-message technology to increase financial capabilities among youth.
Our experimental design has three treatments and one control condition (Figure 1 ).
In the "financial education" treatment, Tuticuenta account holders receive a monthly SMS with a savings nudge for one year period. The "financial education" messages strive to promote awareness about the importance of saving as a way to achieve goals and offer clear, practical information and tips to promote and accomplish these goals. Microfinance Opportunities (MFO) designed the content and language of the each message. Based on MFO's extensive financial education curricula for youths as well as market research in Colombia, conducted by BCS and Save the Children for Youth Save, the key themes of the SMS messages are: 1) the prioritization of spending and difference between wants vs. needs; 2) the reduction of unnecessary expenditures; 3) the importance of budgeting and planning ahead; 4) the development of a savings habit and, 5) saving in secure places and with social support. Appendix Table A1 shows the content, order and MFO rationale for each message.
[ Figure 1 should go around here] Youth accountholders in treatment 2 receive a monthly savings reminder SMS for a period of one year (i.e. 12 reminders). The "monthly reminder" SMS is the same every month. The message states: "Remember to save in your Tuticuenta! This way you will be one step closer to your goals and make your dreams come true. Banco Caja Social." 4 Youth accountholders in the "semimonthly reminder" treatment received the same reminder message as those in the "monthly reminder" but semimonthly instead of monthly for a period of one year (i.e. 24 reminders). 5 We used a stratified randomization design to assign accountholders to the different experimental conditions. Each stratum is defined by month of account opening and bank branch. This stratified design helps us balance socio-economic characteristics across the four experimental conditions and improves statistical power. 6 Youth who opened a Tuticuenta account in February, March or April of 2012 in any of the 263 bank branches nationwide were initially eligible to participate in the experiment. A total of 14,788 youth are part of this initial selection. 78 We imposed two additional restrictions on the final experimental sample. First, since the delivery channel for the treatment is through SMSs we only included youth accountholders who at the time of account opening registered a cellphone number in the account application form. This eliminates 3,442 youth account holders from the experimental sample. Second, among youths with a cellphone, we only included youths who opened a Tuticuenta account in a branch were at least three other youths opened Tuticuenta accounts. This restriction guaranteed that for each stratum we would have at least one youth assigned to each of the four experimental conditions. This restriction further eliminates 1,293 youth from the experimental sample. Appendix Table A1 shows average characteristics of youths included the experimental sample and of youths excluded after imposing our two restrictions. Youths excluded from the experimental sample tend to be, on average, younger, predominantly male and predominantly attending primary school. As expected, these younger accountholders were typically less likely to have a cellphone at the time of account opening.
The final experimental sample contains 10,053 accounts. Table 1 shows the distribution of accounts in this sample by experimental condition and month of opening. Twenty three percent of youths in the final sample are assigned to the "financial education" treatment, 26 percent to the "monthly reminders" treatment, 24 percent to the "bimonthly reminders" treatment and 28 percent to the control respectively.
[ Table 1 
Data and Balance Checks of Randomization Design
We use three sources of data. The first two sources of data are bank administrative data: i) baseline account opening data and ii) account balance and transactions data. The third data source is a phone survey we administered in December 2014, nine months after the experiment ended.
Account opening data
We obtained de-identified baseline information on all 10,053 accountholders in the experimental sample from BCS's standard account opening form. This information includes gender, age, educational attainment, whether the youth is currently enrolled in school, marital status, socioeconomic strata of residence, 10
whether the youth has ever migrated, whether the youth has an email account and whether the youth has a cellphone (and, if so, the number).
Transactional data
We received from BCS de-identified matched data with account information on all 10,053 accountholders in the experimental sample for up to 18 months after initial account opening. This data include account status (active, inactive, closed), account balance, number and value of deposits and number and value of withdrawals. Bank transactional data enable us to estimate impacts on actual savings outcomes. This overcomes many of the challenges of prior studies based on self-reported outcomes (e.g. CITE) and outcomes only immediately after the intervention ends (e.g. CITE).
Follow up phone survey data
One drawback of only analyzing BCS transactional data is that we otherwise lack information on savings elsewhere. To circumvent this challenge, nine months after initial account opening BCS contacted a random sample of about 1,600 of the 10,053 account holders in the experimental sample and administered a short telephone survey. The survey also enabled us to measure the extent to which youth received the SMS messages, their educational expectations and to collect information on one simple financial knowledge question related to interest compounding. Appendix Table 2 presents details on the phone survey questions.
Baseline balance checks on randomization design
Our stratified randomization design successfully balanced average characteristics across the four experimental groups (Table 2) . Groups are balanced in terms of age, gender, socioeconomic stratum, marital status, schooling attendance and past migration. On average youths in our sample are 12 years of age and are equally distributed between boys and girls. The vast majority belong to a low economic stratum household and attend school either in primary or secondary level. Finally, almost 25 per cent of these youths are migrants. More importantly, the last column in the Table presents the p-value of a joint test of equality of means across our three treatment and control groups.
[ Table 2 should go around here]
Empirical Strategy
Our empirical strategy leverages on the randomization design and structure of the transactional data to maximize efficiency. Specifically, for each transactional data outcome we estimate by the method of seemingly unrelated regressions (SUR)
Where , represents the savings outcome of interest (account status, withdrawals, deposits, account balance) of youth i in each month m during the twelve months of the intervention; , and represent dummy variables indicating if the youth i belongs to the financial education, the monthly or the semimonthly reminder treatment group respectively (the control group is the omitted category).
We pool all data and normalize m to represent number of months since account opening rather than calendar month since not all youth in the experimental sample opened the account in the same month. Equation (1) also includes account opening baseline controls and branch (b) by month of opening (d) fixed effects to account for the stratified random assignment design; , are error terms allowed to arbitrarily co-vary for each youth over time. these outcomes vary nine months after treatment ended according to the experimental group youths were randomly assigned to.
Results
A first simple analysis of the main results obtained in this RCT is depicted in which further separates the period through which the three treatments were in place and the period after they stopped. As can be observed, there appear to be interesting important differences in accumulated balance across treatment groups and time.
[ Figure 2 should go around here]
First, there does not seem to be any significant difference between the accumulated balances of youths in the control group and those who were randomly assigned into the monthly financial education treatment group. This suggests that the financial education treatment had no causal impact on youth savings attitudes.
Second, there are important differences in accumulated balances, amounting to an average of US$23, between those youths assigned to either of the two reminder groups and those assigned to the control and financial education groups. This in turn suggests that simple reminders, which call youths for concrete actions, have a causal impact on their savings attitudes. Third, the differences in accumulated balances increase in time as the youths receive either a monthly or a semimonthly SMS, which suggests that the marginal impact for each month of treatment is positive. Fourth, there appears to be no significant differences on the balances between youths assigned to the monthly and those assigned to the semimonthly reminder suggesting that in this case the marginal impact of additional SMS on the same month is probably close to zero. Fifth, after treatment is over differences between accumulated balances between the youths in either of the two groups of reminders and the control and financial education treatment group stop increasing but are interestingly maintained. This suggests that constant increases in accumulated balances may require constant reminders for youths to save.
However, once these SMS stop being received youths do not withdraw what they had saved and hence the differences in accumulated balances continue to exist in the medium term.
All these features were formally tested under the above explained methodology and the main results are summarized below.
Impact on account status and accumulated balance
As shown in Table 2 , our randomization strategy assures that we achieved a balance across the youths assigned to all our four groups. Hence, differences observed in our variables of interest can be interpreted as the causal impact of each of the treatments. The first outcome of interest is whether any of the SMS treatments had an impact on the general usage that these youths make of their Tuticuenta account. Table 3 summarize the main results of our SUR estimations having as dependent variable a dummy equal to one if the account in month t was closed and zero otherwise. As can be observed, the proportion of accounts closed is low. After 12 months only 3.5% of the youths in the control group had closed their account. The Table also reveals that none of the three treatments had a significant impact on this outcome. As shown in the last four lines, we cannot reject the joint hypothesis that the corresponding treatment effect on account closing probability is zero in all months for all three treatments. Nor the content nor the intensity of SMS has an impact on this decision.
[ Table 3 should go around here]
Actual account usage analyzed through the dormancy rate is the second outcome of interest we evaluate in this paper. We define a dormant account as an account which has had neither deposits nor withdrawals in six or more consecutive months. Unlike account closure, dormancy rates are significantly high. Six months after account opening 46 per cent of youths in the control group have a dormant account and the percentage increases to 60 per cent after 12 months. However, as in the previous case, an analysis of all the results presented in Table 4 suggests that none of the three treatments appear to have had a significant effect on dormancy rates either. Even though all coefficients have a negative sign and the individual t test for most of the coefficients associated to the financial education treatment dummy are significant, we cannot reject the hypothesis that the impact of financial education with any of the reminders is significantly different. Moreover, we cannot reject the hypothesis that for months six through twelve the coefficient of this first treatment, nor any of the reminders treatments, is different from zero.
[ Table 4 should go around here]
Results are very different when the outcome of interest is the accumulated balance each youth reach in their Tuticuenta accounts. An analysis of results presented in Table 5 gives rise to three important conclusions. First, none of the coefficients associated with the financial education treatment is significant. This implies that, compared with youths randomly assigned to the control group, the average balances attained by youths in the first treatment group did not increase due to the treatment. This conclusion is further reinforced by the results of the joint hypothesis that all the coefficients in both semesters we analyze are equal to zero.
[ Table 5 should go around here] Second, the impact of SMS savings reminders is positive, statistically significant and economically important. For most of the months through which treatment was in place the coefficients associated with monthly and semi-monthly reminders are significant. Similarly, we cannot reject the null hypothesis that for all months the coefficients associated to both treatments are different from zero. Finally, the average magnitude of the coefficients imply that youths randomly assigned to receive one monthly reminder increase their total balance by an average of US$18 when compared to the control group, and increase that amounts to 27.8 per cent.
The average monthly impact for youths assigned to semi-monthly savings reminders amounts to US$28, a 42 per cent increase when compared to youths in the control group.
Third, the analysis of the last three columns in Table 5 shed important information of the comparison across the three treatments. It is evident that while there is a differential impact between financial education treatment and both reminder groups; there are no significant differences in accumulated balances of being assigned to one monthly reminder or a semi monthly reminder group.
Taken together these results answer three of our six research questions of interest.
Information that reinforces and is intimately tied to savings decisions affect savings outcomes of youths in a positive and significant magnitude. However, only simple reminders that call youths for a concrete action and not general financial knowledge have an effect. This suggests that financial knowledge information delivered though simple SMS is not a strategy worth pursuing. Rather, helping low income youths decrease limited attention barriers is highly effective.
Finally, results suggest that the frequency in which these reminders are sent is not important, the marginal benefit of receiving a second reminder in the same month is not significant.
Channels: deposits vs. withdrawals
The transactional data available allow us to explore through which channels youths in the monthly or semi monthly reminders groups increase their savings balance. This increase could in principle come from either an increase in the number and amount of deposits or/and a decrease in the number and amount of withdrawals. As shown in Tables AX through AX in the appendix, none of the treatments had a significant effect on any of the first three decisions. Table 6 shows that the increase in balance is solely a result of a significant decrease in the amount of money youths in the reminders treatment groups opted to withdraw. Almost all of the coefficients associated to any of these two treatments are significantly different from zero and their economic magnitude is important. On average, youths in any of the reminders group withdrew US$38 less than youths in the control group per month, a reduction of 17 per cent of the accumulated total sum of withdrawals. [ Table 6 should go around here]
The analysis of these results are interesting and further suggests that reminders help youths overcome limited attention restrictions. As suggested by Johnson et al.
(2015) almost 90 per cent of youths in developing countries obtain their money from family members. It is expected that these resources are normally associated with their parents' allowances or from gifts received in special occasions such as birthdays. This implies that increasing either the number or amount of deposits may be very difficult given they do not have the means to increase these sources of money. They probably have a greater control in how to use them and this could explain why reminders work through a reduction in the amount of money they decide to spend rather than through deposits.
Medium term impacts
As explained, the transactional data available allow us to analyze whether any of the SMS treatments had an impact on savings attitudes in the medium term, six months after the last message was sent. Table 7 summarize the results of the estimations of specification (1) using information on the accumulated savings balance of all youths from months 13 to 18 after account opening. Interestingly, even though no youth received any SMS during this period of time the significant differences in accumulated balances across groups were maintained. Importantly however, the difference does not increase which suggest that even though youths do not spend the extra amount of resources they saved, the impact on limited attention only is present when SMS are received. These messages were not enough to change their savings attitudes permanently.
[ The first message about saving should be encouraging to everyone, including those who can only save a small amount. The message also conveys that the regularity of saving is also crucial.
2
List your expenses as needs or wants. Food is a need, but candy is a want. Cut some of the wants to reach your goal. Banco Caja Social
Kids can reduce spending on unnecessary expenses or "wants", e.g. jewelry, fashionable clothing, internet, alcohol, activities with friends.
3
Resist pressure to spend. Your friends may buy things now, but you're saving for more later! When tempted, picture your savings goal in your mind. Banco Caja Social
Kids may feel pressure to spend to maintain their image among their peers, e.g. spend on beauty accessories and the latest fashionable clothes. Kids may also feel pressure to spend while out with their friends.
4
Start a savings trend. Your friends need to save too, even if they don't admit it! Think of free activities you can do together so you all can save money. Banco Caja Social
Saving is easier when your friends are doing it too. Kids spend money when doing activities with their friends.
5
Find out where your money goes. Track how much you spend on everything for 1 week by writing it down each day. See where you can cut your spending. Banco Caja Social It is easy to lose track of where we spend all our money. By suggesting to youth to track all their expenses for one week, they can better identify how they are spending their money and decide where they can reduce or eliminate unnecessary expenditures.
6
Spend less than you receive. Calculate how much money you receive in 1 week. If you spend more than you take in, cut your spending and save instead. Banco Caja Social
Identifying the amount of their income can help ensure youth do not spend more than they take in, which is another component of budgeting.
7 Stay one step ahead. Plan how much Encourage youth to be pro-active in managing their money by planning ahead Table A2 -Welcome Messages and reminders you'll spend this week and stick to your limit. You can do it! Banco Caja Social and setting limits to spending before they start spending.
8
You are first. When you receive money, deposit some in your account for your goal first before you start spending. That way it's easy to save.
Banco Caja Social
Encourage a savings habit among youth by making saving the first step before starting to spend on other things.
9
Be street-smart. Keeping all your money at home is like putting all your eggs in 1 basket. Protect your savings by moving the money for your savings goal into the bank. Banco Caja Social
One of the benefits of saving that youth identified in the market research was safety. Encourage youth to move the money they are saving at home for their savings goals into the bank.
10
You are the boss. By opening your account and following a savings plan, you're in control of your money. Keep saving and you'll achieve your goal! Banco Caja Social
Leverage the positive feelings of independence and pride youth are likely to feel with having their own savings account and being control of their own money in order to encourage them to continue saving.
11
Think ahead. What things can help or hurt as you try to meet your savings goal? Make the right choices to achieve your goal safely and responsibly. Banco Caja Social Sometimes low-income youth may resort to risky behaviors or illegal means to obtain money to save, as the market research indicates. This message echoes a similar message from Save the Children's financial education curriculum.
12
Make savings a habit. Don't stop saving after you reach one goal. Achieving one goal will help lead you to new goals. Our dreams are endless. Good luck! Banco Caja Social Kids tend to save only when they have a specific short term goal that they want to achieve. After that specific goal is reached, they stop saving. Encourage youth to continue to save as a habit, not as a shortterm measure. Congratulations! With your Tuticuenta you are one of the smart youths who can now save to reach your goals. You will receive SMS tips to help you save.
Banco Caja Social
Welcome message control group.
Congratulations! With your Tuticuenta you are one of the smart youths who can now save to reach your goals. Banco Caja Social.
Reminders treatment group 2 and 3. 
